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In solid state structures as well as in crystal structures of coordination compounds a 
common feature is the arrangement of atoms or ligands as (more or less) regular 
polyhedra. This contribution will address two aspects of polyhedra in crystal structures: 
a) In several polynuclear complexes and clusters the atoms are arranged in concentric 
polyhedra, as shown in the example below. In the anion of (Et4N)3[NaSn12O8Se6] a cube 
of oxygen atoms, a cuboctahedron of tin atoms and a octahedron of Se atoms surround 
a central sodium atom (Fig. 1). Similar concentric polyhedra can be seen also in simple 
crystal structures of ionic compounds. 
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Fig. 1:  left: Crystal structure of the anion of (Et4N)3[NaSn12O8Se6] (50% probability ellipsoids);  
 right: O8-, Sn12- and Se6-polyhedra around the central Na atom. 
 
 
b) Many crystal structures of polynuclear coordination compounds can be described 
based on face-, edge- or/and vertex-sharing coordination polyhedra. Examples with 
great structural varieties are halogenoplumbates and -stannates like [Pb3I9]3– or 
[Sn3I10]4–. Combining two types of metal ions that prefer octahedral coordination or 
tetrahedral coordination, respectively, with suitable ligands provides a varied range of 
architectures by linking these polyhedra. 
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